Abstract-This paper presents the relationship of parallel resistor to the frequency response of the passive remote acoustic wave resonators (SAWRs) sensor system in 433.42MHz and 433.92MHz. Impedance matching is achieved with the connection of L-network to the parallel SAW resonator. The main objective of this finding is to improve the sensor of narrow bandwidth application. Circuit with high quality factor (Q factor) has better suppression for narrow band application. Parallel resistor improves the system by increasing the Q factor. Increasing the parallel resistance will decreased the bandwidth of the resonant frequency. Simulation results of the system are presented and discussed.
I. INTRODUCTION
Quality factor (Q-factor) is a measurement which usually used in RF or other circuit to indicate the performances or strength of the damping of its oscillations. The term was originally developed for electronic circuits and for microwave cavities, however; recently it became more common in the context of optical resonator. Q-factor of an element relates to the losses of the circuit. Higher Q indicates a lower rate of energy loss relative to the amount of stored energy of the resonator (1), i.e. the oscillation will reduce slowly and ring longer. Besides, it also links directly to the bandwidth of the resonator, F with respect to its resonant frequency, F r (2) . High Q circuit had better suppression of out of band frequency hence is beneficial for narrow bandwidth applications [1] .
Impedance matching is essential for every circuit design to ensure the maximum power transfer from the source to load. This can be achieved when the impedance of source is same as the impedance of load. There are several types of matching techniques such as L-network, T-network and -network. Lnetwork is much preferable due to its simplicity and small size in design. It is most favorable for RF circuit which covers a narrow frequency range. L-network determines the Q of the circuit and has no freedom to change Q. T or -network is used when the Q and bandwidth need to be controlled. If a higher Q is desired, then a three elements network is needed instead of two elements. [1] Increasing the resistance value of a parallel circuit will increased the Q factor of the circuit. Energy is stored better in a higher Q circuit and power losses can be reduced. Fig. 2 shows the frequency response for the double SAW resonator. f is the frequency deviation which gained from the different of first and second resonant frequency as in (5). Modeling of the double SAW resonator was introduced by Binhack et al. due to its ability in minimizing the disturbance of radio channel. Fig. 3 shows the complete network of double SAW resonator sensor and both impedance match with the Lnetwork. The shunt capacitor (shifting matching capacitor), C m was connected into the sensing element and it shifting range from 400fF to 38pF. Binhack's paper focused on modeling of double SAW resonator sensor and verified the real behavior by adding the transmission channel. For sensor applications it will be necessary to keep the radio channel (model of transmission channel) in constant. However, disturbances (changes of the element's values) that affect the double SAW resonators are lower as compared to the single SAW resonator [2] . In practice, the reactive components in the matching network will influenced the responding frequency of sensors [5] .
Zainab et al. [7] presented the design of implementing a sensitive layer to the double SAW system for hydrogen gas detection. Zainab's design was focused on the sensing materials used for the sensing part. Hence, in this paper, the focus will be on the relation of the parallel resistance (sensing material) and the response of the double SAW system.
II. METHODOLOGY

A. Determine the Range of Shunt Capacitance Cm
First of all, the range of capacitance Cm was determined without the sensing part, Rs. The circuit was match with the load of 50 with the method stated in [1] . The following parameters for the circuit were used in the simulation: 
pF
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Cm was varied in the range of 1-15pF with an increment of 2pF for each variation.
B. Introducing the Sensor Part, Rs
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